EASY EMBER:
CNR EMBER GENERATOR
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VALUE PROPOSITION

WILDFIRES ARE COSTLY AND DANGEROUS
DIFFICULT TO REPLICATE IN A LAB

OUR EMBER GENERATOR
OUTPUTS FIREBRANDS LIKE WILDFIRE SCENARIOS

ENABLING RESEARCHERS TO TEST
WILDFIRE IMPACT ON STRUCTURAL MATERIALS




PRODUCT REQUIREMENTS

CLIENT INTERVIEW

RUN FOR 15 MINUTES WITHOUT
RELOADING

TRANSPORTABLE IN BED OF
TRUCK

CONTROLLED REMOTELY

EMERGENCY
SHUTDOWN/SAFETY FEATURES

LASTS SEVERAL YEARS,
WITHSTAND FIRE

Size

Power &
Controls

Ember Stream
Duration

Airflow Output
Speed

Fuel Source

Ember Flux

Component
Material

Durability

Safety
Features

Useful Life

Budget

Transportablein truck bed

120 VAC, 15amps, able to start/shutdown
remotely

15 minutes without reloading fuel source

0-35ft/s, variable speed

Variable (woodchipsreadily available)

Opento design, enough to ignite common
building materials

Heat resistant materials

Vibrationresistance, able to transport in bed
of truck, heat resistant up to 1400°F

Fuel line shut down, emergency shut down,
fire suppression, chemical extinguish

5+ years
$3,100




BACKGROUND

Coupled with Dragon's LAIR

e NIST BABY DRAGON INFLUENCE

* MODIFIED DESIGN TO MEET
CLIENT NEEDS:

e MOBILE AND TRANSPORTABLE
* MORE AUTONOMOUS

e CONTROLLED REMOTELY




CONCEPTUAL DEVELOPMENT




PROTOTYPING/TESTING CONCEPTUAL IDEAS

Ember Generation Mesh Testing Single Blower Concept Testing



FEED SYSTEM DEVELOPMENT

Motorized Wheel Concept Auger Concept



FINAL
DESIGN
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COMPONENTS >

Exit Nozzle

Motor

Stove Pipe Duct
|

Motor Housing

Steel Frame

Propane Tank

_____
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Casters Base Plate

Base Plate Blower



STOVE PIPE DUCT

6' DIAMETER

STAINLESS STEEL
(HIGH HEAT)

STAINLESS STEEL AND
GALVANIZED

HEADER WRAP USED FOR
INSULATION AND SEALING

WING NUTS TO SECURE




FEED SYSTEM

e 6"'TO 12" EXPANSION TO
HOPPER

e REDUCER INSIDE TO CHANGE
TO 4" INLET

e FUEL DROPS INTO AUGER
TROUGH




MOTOR/AUGER

e MOTOR
* 4-8 RPM
e 40 IN-LBS TORQUE

¢ MACHINED COUPLER
* AUGER

e |8" LENGTH

e 4" FIN DIAMETER




COMBUSTION CHAMBER




LR

&

@

. LI
P
oteteletel

e e e e e

2¥ava e e e’ e’

OO0 ’
aTe

¥

" > o

RANGE
15 FT/S OPTIMAL SPEED



SYSTEM

e |INTEGRATED SYSTEM

o LOCATED INSIDE FIRE LAB
CONTROL ROOM

e ENVIRONMENT RESISTANT
WIRING



